Abstract: In this paper, we consider a new class of convex functions which is called logarithmically h−preinvex functions. We prove several Hermite-Hadamard type inequalities for differentiable logarithmically h−preinvex functions via Fractional Integrals. Some special cases are also discussed. Our results extend and improve the corresponding ones in the literature.
Introduction
The following inequality is well-known in the literature as Hermite-Hadamard inequality. Let f : I ⊆ R → R be a convex function with a < b and a, b ∈ I. Then the following holds
sive research. In recent years, several extensions and generalizations have been proposed for classical convexity (see [1 − 25] ). We derive several new Hermite-Hadamard type fractional integral inequalities for logarithmically h−preinvex functions and their variant forms. Results obtained in this paper continue to hold for these special cases. Our results represent significant generalized of the previous results.
Preliminares Definition 1. ([32])
A set K n is said to be invex set with respect to bifunction η(., .),
The invex set K n is also called η−connected set.
Definition 2. ([21])
Let h : J → R, where (0, 1) ⊆ J and h ≇ 0, be an interval in R and let K be an invex set with respect to η(., .). A nonnegative function f : K → R is called h−preinvex with respect to η(., .), if
Definition 3. ( [14] ) Let K ⊂ R be an invex set wiyh respect to the bi-function η (., .) . then for any a, b ∈ K and t ∈ [0, 1], we have
and
respectively, where
Main Results
Theorem 1. Let f be a logarithmically h−preinvex function such that h( 1 2 ) = 0. Also suppose that Definition 3 holds for η, then, for η(b, a) > 0, we have
Consequently,
Proof. Since f is logarithmically h−preinvex functions, using Definition 3, we have
Taking the logarithm on both sides of the above inequality yields
Multiplying (3.2)by t α−1 , t ∈ [0, 1] , and then integrating the resulting inequality with respect to t from 0 to 1, we have
Now following inequalities,
, and then integrating the resulting inequality with respect to t from 0 to 1, we have
(3.7) Combining (3.6) and (3.7), we have
Then, by (3.3) and (3.8), we get the desired inequality (3.1).
Combining (3.6) and (3.7), we have
which is equivalent to
Theorem 1 is thus proved.
Corollary 1. Let f be a logarithmically s−preinvex function. Also suppose that Definition 3 holds for η, then, for η(b, a) > 0, we have
Proof. This follows from taking α = 1 and h(t) = t s for s ∈ (0, 1] in Theorem 1.
Corollary 2. Let f be a logarithmically P −preinvex function. Also suppose that Definition 3 holds for η, then, for η(b, a) > 0, we have
Proof. This follows from taking α = 1 and h(t) = 1 in Theorem 1.
Corollary 3. Let f be a logarithmically Q−preinvex function. Also suppose that Definition 3 holds for η, then, for η(b, a) > 0, we have
Proof. Taking α = 1 and h(t) = 1 t in Theorem 1, we obtain Corollary 3. Remark 1. When η (b, a) = b − a, the above results reduce to ones for classical logarithmically h−convex functions, logarithmic s−convex functions, logarithmic P −convex functions, and logarithmic Q−convex functions, respectively (see .
Proof. Using Lemma 1, the well-known power mean inequality, and the condition that |f ′ | q is logarithmically h−preinvex gives
Theorem 2 is thus proved.
Remark 2.
For different suitable choices of h and α = 1, we can obtain corresponding result for logarithmically s−preinvex functions, logarithmically P −preinvex function, and logarithmically preinvex functions. 
Proof. Using Lemma 1, we have Theorem 3 is thus proved.
